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lo The partial translation which leaves out US and UK references does whew 
certain gross negligence on the part of the author in understanding the 
history of Western microbiology* Specifically M Z Sigal cites the work 
of A 33 (1951^ a US scientist , as indicating certain revisions in 

microbiological thinking regarding foreign agents or chemicals which are 
capable of combining with the skin* This concept has been well-known 
for over 43 years in the US, and there is considerable research in this 
field prior to the work of Ado 0 It is my impression that the author* is 
unfamiliar with the past 40 years of progress in the field by citing 
Ado as original* Sigal should have given far more basic references to 
this development* 

2* Throughout the paper Sigal 5 s statements are entirely devoid of a 
critical attitude and he never passes judgment on the wctrk in the 
field as an author should* Sigal *s paper is no more than a tabulation of 
selected material without complete references or evaluation* Specifically, 
Sigal cites the work of P F Zdrodovskiv (1950) on the discovery "that the 
contents of artificial hematomas act as autoantigens in rams ,? * This is 
an extremely interesting discovery and very important - if correct* I 
would be skeptical of this work unless confronted with the scientific 
evidence* 


3 . 
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In discussing the work of B ShJdLvar (1950) and F A Mikhaylov (1948) on 
aut oagglutinati on , Sigal fails to mention the most striking advancement 
in the field, namely a condition known as autoimmune haemalytic anemia 
wherein antibodies are built up against their own blood cells and anemia 
results Failure to mention this progress is apparently gross ignorance 
on the part of the author* 

Sigal also mentions the antigenic properties in certain infectious 
diseases (namely TB) but neglects any consideration of the similar properties 
of syphilis which is the < ^^ip^e c cj^ 1 ^h^ n <^currence* It is a question 
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whether Sigal is purposely omitting pertinent data or the omission 
results from ignorance. 

The reference to F Shuts (1936) concerning the allergic reaction 
related to skin burn is most unique, and very important if correct. 
There has been much research in the US on related matters regarding 
temperature but not necessarily skin burn. 

The reference to Zil 6 ber f s (1950 ) work on skin tumors, has been 
investigated quite extensively in the US, but there has never been 
any evidence to support his thesis. 

The underlying thought concerning this paper is that there is not 
enough detail to give a definitive answer to the subject covered. 
Much research is necessary on the original references and there is 
considerable difficulty connected with seme of the experiments noted, 
if the paper were completely true, it would be most important, but I 
am dubious as to its validity at this time. 

OJA. Library 

/Available on loan from/ is an edited translation of the 
above-mentioned Soviet article by M Z Sigal ._7 


- end 
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Uspekhl Sovremennoy Biologii, 

7ol 33, No 3, pp 409-30, Hay-June 1952 M. X. Slgal (Easan*) 


It is erroneous to consider the irritation produced by antigens apart 
from that produced by n on-antigenic irritants and to assume that it is 
fundamentally distinct from the latter. A, D, Ado (1951) has shown that 
the science of allergy must be revised in that respect. A non-specific and 
non- antigenic irritant may denature the proteins of the body. The 
denatured proteins may in turn act on the receptors of the organism, producing 
a type of allergy which is known as autoallergy. I. P. Petrov and 
L. G. Bogomolova (1933) found that sensitisation uf dogs produced by an 
aseptic turpentine-caused inflammation results in disturbances of blood 
circulation and of respiration following injection of hemolysed canine 
blood. 


The published work on eytolyslns gives many instances of the formation 
of autoeytolysins. 

No experimental work aiming directly at the production of autohemolysins 
has been published. The fact that serum exerts an autolytic effect in human 
pathology has been established by clinical observations, however. The 
fact that tiie contents of artificial hematomas act as autoantigens in rams 
has been discovered by P. F. Zdrodovskiy (1950) with the aid of a modified 
Abderhalden reaction. 

A considerable amount of information on autoagglutinins is available 
in the literature. 2h autoagglutlnaticn erythrocytes are made to adhere 
to eaoh other by the serum of the autogenous blood from which they are 
derived. It has been established that autoagglutination occurs in a 
number of diseases; cyrrhosls of the liver (A. I. Torgunova, 1922; 

Ye. M. Tareyev and M. V. Dorogova, 1950), anemias, diseases produced by 
trypanosomes, hemolytic jaundice, pernicious anemia of pregnancy 
(A. 7. Demidova, 1923), of Raynaud's disease, (le, M. Tareyev and 
Dorogova, 1950), and of virus pneumonia. Occasionally autoagglutlnaticn 
was observed in clinically healthy persons (K. L. Rubasheva, 1927; 

G. 3. Ivakhnenko, 1937; N. I. Blinov, 1940) and in pregnant women 
(I. G. Kartashevskiy, 1937). As a rule, autoagglutlnaticn is encountered 
only in pathological cases. However, autoegglutinins which have a low 
temperature range of activity (lower than plus 8^G) are present in the 
bodies of 94 percent of healthy human beings, according to the data of 
Tareyev and Dorogova. 

The views an the nature of autoagglutlnaticn differ. The 
interrelationships between autosgglutination, agglutination at low 
temperatures, and panagglutlnaticn are also not quite dear. Sane authors 
deny that the aut oagglutinaticn reaction is specific (A. Bogdasarov and 
P. Sel'taovakiy, 1939; N. I. Blinov, 1940). Te I. Freyfel'd (1947) 
assumes that low temperature agglutination is basically different from 
autoagglutination. Autoagglutlnaticn occurs by reason of a pathological 
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decomposition of erythrocytes. Although the nature of autoagglutination 
is not definitely known as yet, there are good reasons to regard this 
reaction as immunological. A. I, Togunova (1922), B. Shklyar (1934 and 
1943), and F. A. Mikhaylov (1943) have proved definitely that auto- 
agglutinins must be regarded as imunoagglutlnlns. According to the 
results obtained by these investigators, the nonspecific nature of auto* 
agglutination is only apparent. Togunova has described a ease of 
hypertrophic cyrrhoeis of the liver, in connection with which she 
observed pronounced autoegglutlnaticn of erythrocytes. The agglutination 
took place immediately after transfer of the blood into the mixer, but 
disappeared when the temperature in the mixer reached a level corresponding 
to body temperature. Togunova also established that in the case of cyrrhoais 
observed by her, the patient *s serum agglutinated the patient's own 
erythrocytes in a much higher dilution than the erythrocytes of a healthy 
person. This mast be regarded as an indication that the reaction was 
specific and that antibodies w are farmed. 

Shklyar also demonstrated that autoagglutination must be regarded 
as an Immunological reaction, and furthermore Sieved that liquids which 
do not contain agglutinins (a. g. a physiological salt solution) are capable 
of agglutinating the erythrocytes, i. e, that the erythrocytes are 
already preagglutinated . Mikhaylov proved in his work that in the blood 
of some patients antibodies against the patients' own erythrocytes are 
formed, and that the agglutinating capacity of the serum could be 
eliminated by Interacting the serum with the erythrocytes. 

The papeae which have been cited show that the antigenic properties 
of erythrocytes arise as a result of damage to the erythrocytes. The 
erythrocytes also must be damaged (heaolyzed) in order that Isohemolysins 
be formed in a sufficient quantity to produce lotus laounlaatorleus on 
parenteral administration of a large dose. Autohemolysins are also 
farmed when erythrocytes are damaged: they were obtained by acting on 
erythrocytes with phenylhydraslne. (he may assume that the antigenic 
properties of erythrocytes in antoagglutlnatlon and antoheaolysis are 
due to denaturaticn of the erythrocytes produced by aMTHwg of the 
body (In paroxysmal hemoglobinuria) or by the action of products of 
disturbed metabolism in various diseases. 

Of great importance are investigations which indicate that 
autoantlgena are of importance in the complex process of immunisation 
due to the presence of a focus of inflammation or the existence of a 
toxico-inf actions affection, i. e. under conditions when autogenous 
tissue forms an important component of the antigen. Data which show 
that tissues infected with tuberculosis exert an antigenic effect on 
the patient have been obtained by a group of USSR Investigators. The 
assumption was made that the patient's own tissue which has acquired 
antigenic properties plays as important part in the pathogenesis of 
tuberculosis. 

The work of Petrov and Bogomolova which has been cited above 
illustrates the antigenic affect of tissue from a focus of inflammation 
that does not contain heterogenic antigens. 
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F. Shuts (1936) investigated the effect of heat injuries on the 
antigenic action of tissues, fie discovered that injection to an animal 
which has suffered a skin burn of an extract fran its burned skin 
produces death of the animal accompanied by modifications of internal 
organs which are typical far lethal skin burns. When extracts from burned 
skin were administered to animals which had never suffered a burn, no 
reaction resulted, fieactions to Mfecu&aneoua injection of the extract 
did arise when the ani mal s (guinea pigs) had been subjected to 1-3 burns 
iricr to ad m i nle tratidn of the extract. She substances contained in 
the extract proved to be apedes-nonapeeific. Depending on the number 
of preceding burns, increased sensitivity or reduction of locfl l or 
general sensitivity to bums could be observed. The serum of 
"immunised" to burns was found to have the property of preventing the 
death of animals subjected to otherwise lethal burns and of alleviating 
the skin reaction. Kanykevich (1939) , who investigated clinically lmmuno- 
biological reactions produced by bums, found that complement was absent 
in 33*5 percent of the patients suffering from burns, had a titer of o.l 
-0.2 in 30.9 percent of the patients, and a titer of 0.01 - 0.04 in 
33.6 percent of the patients. At the same time, the agglutination 
reaction with the bacterial emulsion prepared from the mleroflora of 
the bum blisters was negative in 86.7 percent of the cases. 


Numerous attempts to isolate specific antigens of tumor tissues 
have been unsuccessful. (kiiy recently investigations by 34 A. Zil’ber 
(1948) established that antigens which are absent in normal tissues are 
present in tumor tissue. Zil'ber also discovered the presence of 
antibodies to the nneleoproteld fractions of tumor proteins in 
which had tumors, later Zil’ber (1950) treated guinea pigs with the 
nucleoprcteid fraction of their tumors and desensitised them by 
administering the nucleoproteid fraction of their body proteins (the 
nucle opr ate 5.d fraction of the tumors contains antigens of two types* 
tumor proteins and the proteins of the animal’s body). When the 
nucleoproteid fraction of tumor proteins was administered to desensitised 
guinea pigs, they responded by a strong allergic reaction which often 
had the nature of a full-fledged allergic shock. 

Traditionally serum disease is ascribed solely to introduction of 
serum of a heterogenous species. However, numerous references have been 
published in the USSR literature which indicate that serum disease nay 
also occur as a result of administration of homologous serum. 

V. N. Sbamov and le. G. Karavanov stated that anaphylactic reactions 
occur frequently in blood transfusion. However, in the cases described 
by them there is no strict delimitation between anaphylactic shock 
and the post-transfusion shock which resembles it. Sensitisation may 
develop not only to agglutinogens, but also to the serum of the donor. 
Shamov and Karavanov have observed three instances of such sensitisation. 
Direct proofs of the sensitising properties of homologous blood have 
been obtained* sensitisation of the skin to blood of the same group 
could be brought about. 


The sensitising effeet of sera apparently results from deuaturation 


Approved For Release 2002/01/03 : CIA-RDP80-00926A007300270001-3 



Approved For Release 2002/01/03 : CIA-RDP80-00926A007300270001-3 

4 

which endows them with the properties of heterogenous sera. 

G. M. Gurevich and D. A. Eagan (19391 have shown that when blood had been 
taken from the vein of a human subject and Injected Into the same subject- 
allergic reactions resulted. Mary investigations published by USSR 
workers show that notwithstanding the dose affinity of autogenous and 
homologous sera to the organism, these sera still produce reactions which 
are due to denaturatlon of the serum proteins. 

Sie possibility of bringing about autossnsitisation by of 
sera has been shown by us (M, Z. Sigal, 1949, 1951) in work done on 
sheep and rabbits at Ado's laboratory. Sheep sera were subjected to the 
action of sulfuric add, repeated freezing and thawing, irradiation 
with radium. Rabbit sera were denatured by the action of acetone at 
low temperatures or by means of sulfuric add. Experiments showed 
that repeated subcutaneous administration of autogenous sera treated 
in this manner produces a local hyperergic inflammation. Intr acutane ou s 
injection of autoallergens to autoeensitized sheep results in positive 
skin reactions. Trypan blue which has been introduced Intravenously is 
then resorbed to an increased extent at the foci of the reaction. A 
necessary condition for the autoallergenic activity of autogenous sera 
is their denaturatlon. We established the peculiar characteristics of 
autoallergie reactions which distinguish them fr<m heter ©anaphylaxis . 

Thus, the hyperergic inflammation is lass strongly pronounced in 
autoallergie reactions. The "precipitin expression* of sensitisation 
is absent. Nevertheless, the passive transmission of heightened sensitivity 
is possible in autoallergy. At the same time, the reaction of passive 
anaphylaxis proceeds according to the protracted anaphylactic shock type. 
Experiments were carried out in which the primary toxicity of the 
denatured sera was eliminated. These experiments demonstrated that 
the antigenic activity of the sera is preserved In heterogenous 
administration. The autoallergenio sera, when administered to sensitized 
animals of another species, produced a typical Artbus-Sakharov phenomenon 
and led to the formation of preoipltins when the titer was high enough. 

The modifications to vhieh the sera were subjected in cur experiments did 
not result in a loss of their species specificity. We have thus shown 
the possibility autosensitisation and the significance of the denaturatlon 
factor in the autoallergenic activity of the sera. We have also 
determined the differences between the manifestations of autoallergy 
and those of hater oallergy and heteroanaphylaxis. 

A number of investigations on immunization with colloidal metals can 
be interpreted by considering the interaction of these metals with 
autogenous proteins (Zil'ber, 1948), i. e. the denaturatlon of body 
proteins as a result of the action of colloidal metals. Zil'ber and 7. 7. 
Frixe immunized rabbits with colloidal gold or colloidal iron. After 
intensive immunization, the sera of the animals precipitated the antigen. 

V. Chemokhvoatov and L» Eats (1929) established that colloidal arsenic 
trisulflde possesses antigenic properties. Chernokhvostov (1931) also 
found that It is possible to sensitize rabbits with antimony trisulflde. 

He showed in experiments that immunization of rabbits by 10-12 injections 
of antimony trisulflde yielded a serum with a pronounced precipitating 
capacity. Zil'ber expressed the opinion that the antigenic properties of 
col loidal, metals depend on the capacity of these metals to combine with 
bogy proteins. 
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2n experiments on guinea pigs, the possibility of sensitisation 
with a mix ture of sodium thiosulfate and horse serum was shown* 

The investigations mentioned isove and other work in regard to the 
influence of various chemical substances and physical agents on the course 
of immunolo gical reactions show that autogenous protein acts as an 
intermediate 3tnV in bringing about changes of the body's reactivity 
under the influence of various chemical and physical agents* Modification 
of autogenous proteins and the direct action of the Irritant must be 
regarded as the causes of changes In the reactivity of the organism. 

The new immunological state which results implies reactivity of the organism 
to chemical and physical factors of protein denaturatian* 

Che may furthermore assume that there is participation of 
autoallergens in paraallergic reactions and that these autoallergens 
also act as antigens and as agents which release anaphylaxis* 3b regard 
to homologous serum, these relationships have been proven by Ado, Petrova, 
and Bogomolova. 

Ado and ccllabcrators (1947) have investigated the capacity of 
skeletal muscles to c online with water as influenced by the sensitisation 
of the organism with heterogenous protein. They established that 
reduction of the hydrophilic properties of sensitized muscles in vitro 
takes place not only under the influence of the antigen (e. g. horse 
serum), but also under the effect of homologous serum. Ado assumes 
that in the experiments described there w&e a parsilergie reaction to 
the homologous serum which reflected the same changes of reactivity as 
a genuine allergic reaction* Petrov and Bogomolova were able to 
demonstrate that dogs sensitized by equine serum exhibited an increased 
sensitivity to both heterogenous plasma and homologous hcmolized blood* 
Repeated introduction of human blood into dogs resulted in an increased 
sensitivity of the dogs to homologous canine blood, while repeated 
introduction of homologous hemolized blood (i* e* canine blood) brought 
about increased sensitivity to human blood and p l a s ma . 

Ms (Sigal, 1950) and a number of other USSR investigators 
established the oocuranoe of allergic reactions as a result of surgery. 

3n surgical operations, tissue is detached in the region of the wound 
and becomes denatured. This tissue then acts as an allergenic irritant* 

Me tested the skin reactions of patients in the post operational 
period to intracutaneous introduction of substances taken from the wound 
region. The reactions to these autcallergenic substances proved to be 
uncertain. However, local serum reactions to intracutaneous 
introduction of antireticulocytotcmic serum or of equine serum, which 
acted as paraalAergens, were regularly obtained. 

The data listed above indicate the great significance of 
autosensitization in c lin ical pathology. One must admit that problems 
of autoallergy have not yet been adequately investigated. Further research 
in the field of autoimmunologlcal reactions may disclose Imp or Sant 
relationships pertaining to the course pathological processes that are 
not due to the action of microorganisms and will also undoubtedly 
clarify problems connected with the par ti cipat ion of autoantigens in 

toxico-lnf eeticus processes as components of complex an tig e ns 
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